Glycosylated haemoglobin (HbAl) assay is now widely used as a measure of diabetic control, but problems with sample collection and storage limit the overall usefulness of the measurement. These factors are of importance in screening programmes, and for patient care in remote areas. In hospital practice, analysis of samples is not usually possible during an out-patient clinic and prior home-blood sampling would enable a recent result to be available for the patient's visit. Sending blood samples is inconvenient, and filter paper" spots would be preferable. However, further glycosylation of haemoglobin during the storage and transport of dried blood must be prevented. We describe here a simple and cheap method for impregnation of filter paper which inhibits further glycosylation of haemoglobin, enabling clinically suitable HbAl determination up to 4 weeks after sampling.
Blood spots were taken from 16 diabetic and four non-diabetic subjects onto Blood Collection Cards (Sigma Chemical Co., St Louis, MI, USA), which were previously impregnated with citrate buffer (0,5 molar, pH 4,5) containing semicarbazide (60 mmol/L) and aniline (25 mmol/L) to trap glucose present in the sample. Filter paper blood spots were left to air dry and stored in plastic bags at room temperature until assayed. Parallel blood samples were taken into standard EDTA tubes for reference measurement. Red blood cell haemolysates (1:20 dilution in distilled water) were prepared from the reference samples and stored at 4°C for 18 h to remove the unstable aldimine fraction. HbAl was measured using the Glyco-Gel Test Kit™ (Pierce Chemical Co., Rockford, IL, USA) affinity chromatography method (betweenbatch CV 3,5%). For dried blood analysis 9 mm 608 discs were cut from the centre of blood spots on days 1, 4, 8, 15, 22 and 29 after sampling and haemoglobin was eluted with 0·4 mL of buffer (250 rnmol/L ammonium acetate, 50 rnmol/L magnesium chloride, and 3 mrnol/L sodium azide, pH adjusted to 8,5) for 1 h. 150 IJ.L of the supernatant was added to the affinity chromatography columns and further analysis was identical with the reference samples. HbAl concentrations are expressed as percentage of total haemoglobin. Within-batch CV of filter paper HbAl measurement was 3·7% and between-batch CV 6·9%.
Initial studies showed that for blood spots taken onto filter paper with no impregnation or impregnated with buffer without semicarbazide and aniline, the apparent HbAl content of the samples had increased by 90% at 8 days. With buffer-semicarbazide-aniline impregnation, the mean HbAl of the reference samples was 9·8% and the blood spot samples 9·1 %, 9·1 %,9·4%, 9·5%,9,9% and 10·2% at 1,4,8, 15,22 and 29 days, respectively. The differences between reference and dried blood HbAl values were non-significant after the first week of storage (paired t-tests, P> 0,10), and despite the slight increase in the mean values with time, the differences of the filter paper HbAl values among different days were not significant (oneway analysis of variance). There was a good correlation between the reference samples and blood spots over the range of H,bAl 6·0%-15·6%, the correlation coefficients at 1, 4, 8, 15, 22 and 29 days for 20 samples were 0·97, 0·96, 0·97, 0,92, 0·91 and 0·94, respectively (least squares method). Fig. 1 shows the comparison between reference and filter paper HbAl values of 28 different blood samples at day 8 (y=0·90x+0·39, r=0·97, P<O·OOl).
FIG. 1. Correlation between reference glycosylated haemoglobin (
HbAl) values and measurement of impregnated filter paper blood spots at 8 days. y=0·90x+0·39, r=0'97, n=28 (P<O·OOI). 16 Prevention of excess glycosylation of haemoglobin 609 an additional potential source of error, and is unsuitable for subsequent affinity chromatography.
The small differences in our data between the reference and filter paper HbAl values could be explained by disproportionate elution of glycosylated and non-glycosylated haemoglobin fractions from the filter paper. The slight increase of the measurable HbAl values from the blood spots during 4 weeks may be due to incomplete inhibition of stable HbAl formation. However, these day-to-day differences are small and insignificant. In practice, the posting of samples would result in laboratory measurement several days after collection, giving the best correlation with the reference. We suggest that the described method is inexpensive and simple, enabling samples to be collected for HbAl outside the hospital. It is particularly suitable for use in remote areas and for epidemiological studies. Incubation of venous blood samples with semi carbazide and aniline at low pH has been recommended as a method for removal of the labile fraction (pre-HbAl) before HbAl measurement. ' We have shown that this method may be used for filter paper impregnation to prevent excess glycosylation of dried blood. Other efforts to prevent additional glycosylation in dried blood spots have been reported.e? However, impregnation of the filter paper with glucose oxidase/ is more than 30 times as expensive as with our impregnation mixture. Removal of glucose by washing blood spots in 70% ethanol or isopropanol for 1 h is effective? but is impractical for patient use, is
